A novel Xenopus SWS2, P434 visual pigment: structure, cellular location, and spectral analyses.
The purpose of this study was to clone and characterize the green rod pigment in Xenopus laevis. The cDNA for the Xenopus "green rod" pigment was cloned and sequenced from Xenopus retina mRNA by reverse transcription polymerase chain reaction and the 5' end cloned by rapid amplification of the cDNA ends. The cellular localization of the Xenopus opsin was determined by immunolabeling of flat-mounted retinas using a specific antibody against this opsin. Spectral properties of the expressed protein were determined by absorption spectroscopy using recombinant pigment. A novel Xenopus opsin cDNA containing a full-length coding region has been cloned and sequenced. The deduced amino acid sequence predicts a protein of 362 amino acids, forming 7 hydrophobic helices. Sequence analysis indicates that it belongs firmly to the SWS2 class of visual pigments and has 89%, 80%, and 75% amino acid sequence identity with bullfrog, tiger salamander, and newt SWS2 pigments, respectively. Staining of Xenopus retina with a Xenopus SWS2 opsin-specific polyclonal antibody demonstrated that the SWS2 pigment is expressed in green rods. After expression in COS cells, reconstitution with 11-cis retinal, and purification, the SWS2 pigment exhibits an absolute absorption maximum of 434 nm Thus, the name "SWS2, P434" was assigned for this opsin. The pigment decays rapidly in hydroxylamine in the dark, unlike the red rod pigment, rhodopsin. A novel green rod opsin cDNA has been cloned and sequenced from the retina of adult Xenopus laevis, which encodes a protein belonging to the SWS2 group of opsins. The expressed opsin possesses cone-opsin-like properties although it was identified only in the Xenopus green rod cells.